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Abstract 
Secondary plant metabolites were purified from Pandanus species via standard silica column chromatography. These compounds 
were identified by utilizing spectroscopic methods. Biphenyl was included as one of the components from Pandanus pygmaeus. 
This paper reports on the isolation and identification of biphenyl.  
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1. Introduction 
The Pandanaceae family includes a species of Pandanus pygmaeus (referred as P. pygmaeus). This plant is a 
dwarf species and possesses non-fragrant leaves, unlike P. amaryllifolius (the scented screwpine or pandan wangi). 
It was reported that P. pygmaeus originates from Madagascar, and similar to Pandanus baptistii [1]. Fortunately, 
abundant samples are available locally, where they naturally grow along the beaches. This Pandanus is also 
cultivated for ornamental and educational purposes, as observed at Putrajaya Botanical Garden. It is reported that 
Pandanus is usually insect-pollinated; however, Cox [2] considered certain species, like P. tectorius, to be wind 
pollinated [2]. The male inflorescences produce copious amounts of dry pollen that are easily transported through 
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frequent coastal air movements. Scientific reports mentioned the identification of alkaloids in this family, owing to 
their structural distinctiveness [3].  
From the literature review, specific Pandanus plant would consist of a particular alkaloidal skeleton. A 
symmetrical secondary amine, Pandanamine was anticipated to be a biogenetic precursor of Pandanus alkaloids by 
undergoes intramolecular cyclisation to form the heterocyclic amines [4]. Pandanus species was also included in 
random collections of plant for the determination of elemental contents [5]. This approach is considered a general 
method in herbal and pharmaceutical analysis, specifically involving P. amaryllifolius, owing to its significance in 
food industry. The uptake of the heavy metals by Pandanus samples may also be regarded as normal. In this paper, 
the phytochemical investigation of P. pygmaeus is presented. The focus would be on the reports of the isolation and 
identification of biphenyl. Such compound and their derivatives were known to possess antifungal and cytotoxicity 
properties [6-8]. 
2. Material and methods 
2.1. Chemicals and instrumentations 
The solvents were industrial and analytical reagent grade of hexane, dichloromethane (CH2Cl2), chloroform 
(CHCl3), ethyl acetate, acetone and methanol. Anisaldehyde, vanillin and Dragendorff’s reagent were used to detect 
the presence of compounds. The instruments that were utilized include the following: grinder (used to form the fine 
powder of plant sample), rotary evaporator (used to concentrate the crude extracts), ultraviolet or UV lamp (used to 
observe the UV active spots at the thin layer chromatography or TLC plate), centrifugal radial thin layer 
chromatography (ChromatotronTM) (used to fractionate and purify the extracts), and  preparative thin layer 
chromatography (used to isolate the compounds), and 500 MHz Nuclear Magnetic Resonance (NMR) spectrometer 
(used to characterize the isolated compounds). 
2.2. Plant collection 
The leaves of P. pygmaeus were collected from Putrajaya in November 2011 (3.5 kg). This plant was 
authenticated by one of the authors (Abdul Wahab, I.). A voucher specimen (PP 112011) was deposited at Universiti 
Teknologi MARA, Puncak Alam campus. 
2.3. The leaves extraction 
The leaves were dried under shed at the room temperature. Drying is the most common method to sustain the 
plant material so that the structures of the bioactive compounds can be naturally conserved. Besides that, this 
procedure also can prevent the plant from external attack by moulds. After drying process, the leaves were cut into 
small pieces. Then, the leaves were ground by using grinder to form fine powders in order to increase the surface 
area of plant for optimised extraction. A neutral extraction by using maceration technique was carried out. P. 
pygmaeus leaves were sequentially macerated at room temperature (28-30ºC) in different solvents by increasing 
polarity, starting from hexane and followed by CH2Cl2 and methanol. The extraction process was conducted by 
using the extractor and conical flask (5000 ml). Then, the extracts were filtered by cotton wool and concentrated in 
vacuo by using rotary evaporator at 35ºC. The soaking process was repeated with fresh solvents until the extracts 
were almost colourless. Finally, the yielded crude extracts were weighed and kept at 4ºC by storing in refrigerator 
until required for further analyses. 
2.4. The extract purification  
The purification of compounds, specifically from CH2Cl2 extract, involves the non-acid-base extraction and 
separation by using a number of chromatographic techniques, including column chromatography, ChromatotronTM 
and preparative TLC. The flow chart of the compounds purification was shown in Fig. 1.   
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3. Results and discussion 
The biphenyl was successfully isolated as white amorphous solid from P. pygmaeus, along with two other 
alkaloids. The spectral elucidations of the alkaloids were reported elsewhere [9]. 
3.1. The Fractionation Procedure 
From the fractionation procedure, a total of 30 fractions were collected. After TLC screening, appropriate 
fractions of similar spot were combined together. As a result, 19 major fractions labeled as F01-F19 were yielded. 
According to the TLC screening, only four fractions (F08, F09, F16 and F17) were detected to contain alkaloids, 
based on the appearance of the orange spot (after sprayed with Dragendorff reagent). The fractionation and 
purification of compounds from CH2Cl2 extract were summarized in Fig. 1. Fraction F16 (275.4 mg) and Fraction 
F17 (314.7 mg) showed one spot of a compound with Rf value of 0.24. Then, both fractions were combined together 
and chromatographed on ChromatotronTM by using solvent system hexane:CHCl3, CHCl3:EtOAc and EtOAc:MeOH 
(8:2, 6:4, 5:5, 4:6, 3:7, 2:8 and 0:10) to yield 30 sub-fractions. Sub-fractions SF10-18 that contained the compounds 
were pooled together and subjected to prep TLC by using solvent system CH2Cl2: EtOAc (3:7) to afford biphenyl 
(3.1 mg). 
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Fig. 1. Fractionation and purification of CH2Cl2 extract 
3.2. The spectroscopic data of biphenyl 
The 1H NMR (Fig. 2, Table 1) spectrum of biphenyl shows the proton’s chemical shifts at the aromatic region, 7 
to 8 ppm. There were one doublet signal at δ 7.71 (1H, d, J=12 Hz) and one double of doublet signal at δ 7.68 (1H, 
dd, J=12 Hz). Two triple of doublet signals were observed at δ 7.49 (2H, dt, J=7.8 Hz) and δ 7.58 (1H, dt, J=7.2 Hz) 
with the integration of two proton and one proton, respectively. The 13C and DEPT NMR spectra indicated a total of 
seven carbon signals; two quaternary carbons at δ 132.21 and δ 132.90, and downfield methine carbons (CH) at δ 
128.47 (C-4), δ 128.47 (C-5), 131.90 (C-6), δ 132.08 (C-2’), δ 132.14 (C-6’). 
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Fig. 2. 1H NMR Spectrum of Biphenyl 
 
Table 1 13C NMR (125 MHz), 1H NMR (500 MHz) and DEPT Spectral Data (in CDCl3, δ Values in ppm, Multiplicity, J in 
Hz, Integration) of biphenyl. 
 
Position δ 1H δ 13C DEPT 
1 - 132.21 Cq 
2 7.69 (1H, dd, J=12 Hz) 132.07 CH 
3 7.49 (2H, dt, J=7.8 Hz) 128.45 CH 
4 7.58 (1H, dt, J=7.2 Hz) 131.94  CH 
5 7.48 (2H, dt, J=7.8 Hz) 128.54 CH 
6 7.68 (1H, dd, J=12 Hz) 132.14  CH 
1’ - 132.90 Cq 
2’ 7.69 (1H, dd, J=12 Hz) 132.07 CH 
3’ 7.49 (2H, dt, J=7.8 Hz) 128.45 CH 
4’ 7.58 (1H, dt, J=7.2 Hz) 131.94 CH 
5’ 7.48 (2H, dt, J=7.8 Hz) 128.54 CH 
6’ 7.68 (1H, dd, J=12 Hz) 132.14 CH 
    
4. Conclusion 
From the result, the dichloromethane leaves extract of P. pygmaeus contains biphenyl, in addition to the alkaloids 
[10], as the component of the plant’s secondary metabolites. Biphenyl is a non-polar compound; there are no other 
substituents than the hydrogen atoms that are attached to the benzene rings. It is likely that this compound would be 
isolated from the nonpolar extract, in this case dichloromethane. In short, this is the first documented isolation of 
biphenyl from P. pygmaeus. 
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